Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 

(11 publication number : 2001-056631 
(43)Date of publication of application : 27.022001 



(51)lnt.CI. 



GOSH 1/02 

C08F 2/44 

C08F 2/50 
C08F290/04 

G03F 7/027 

G03F 7/032 

G03F 7/038 



(21 Application number : 11—233383 



(71 Applicant : AGENCY OF IND SCIENCE & 
TECHNOL 
ICHIHASHI TAICHI 
TAN IG AW A HIDEO 
DAISO CO LTD 



(22)Date of filing 



20.08.1999 



(72)lnventor 



ICHIHASHI TAICHI 
TAN IG AW A HIDEO 
MATSUO TAKASHI 
SAKASHITA NAOHIKO 
HASHIMOTO AKIRA 



(54) COMPOSITION FOR HOLOGRAM RECORDING MATERIAL, HOLOGRAM RECORDING 
MEDIUM AND ITS PRODUCTION 

(5 7 Abstract: 

PROBLEM TO BE SOLVED: To provide a composition to obtain a hologram recording material 
having excellent diffraction efficiency, heat resistance and long-term stability without decreasing 
the performance such as good transparency and resolution as the required characteristics of a 
hologram. 

SOLUTION: The composition for a hologram recording material consists of a binder polymer 
consisting of an aryl prepolymer (A) having at least one aryl group in the molecule and a solvent- 
soluble thermoplastic resin (B), a (meth)acrylate compound (C) having at least one polymerizable 
unsaturated group in the molecule, and a photopolymerization initiator (D). The difference between 
the weighted average of the refractive index of each of the aryl prepolymer (A) and the solvent- 
soluble thermoplastic resin (B ) and the refractive index of the polymer of the (meth)acrylate 
compound (C) is specified to >0.005. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The binder polymer which becomes intramolecular from the thermoplastics (B) of the allyl 
compound system prepolymer (A) which has at least one allyl group, and solvent fusibility, The 
acrylate system compound which has at least one polymerization nature partial saturation radical 
in intramolecular (meta) (C), The hologram record ingredient constituent which consists of a 
photopolymerization initiator (D) and is characterized by the difference of the weighted average of 
each refractive index of the thermoplastics (B) of an allyl compound system prepolymer (A) and 
solvent fusibility and the refractive index of the polymer of an acrylate (meta) system compound 
(C) being 0.005 or more. 

[Claim 2] the weighted average of each refractive index of the thermoplastics (B) of an allyl 
compound system prepolymer (A) and solvent fusibility, and the polymer of an acrylate (meta) 
system compound (C) — the record ingredient constituent according to claim 1 characterized by a 
difference with an independent refractive index being 0.01 or more. 

[Claim 3] The record ingredient constituent according to claim 1 or 2 whose ratio of the weight 

sum of the thermoplastics (B) of an allyl compound system prepolymer (A) and solvent fusibility 

and the weight of an acrylate (meta) system compound (C) is (A+B):(C) =535-955. 

[Claim 4] The record ingredient constituent according to claim 1 or 2 whose ratio of the weight 

sum of the thermoplastics (B) of an allyl compound system prepolymer (A) and solvent fusibility 

and the weight of an acrylate (meta) system compound (C) is (A+B):(C) =30:70-30:10. 

[Claim 5] It is a record ingredient constituent given in any 1 term among claims 1-4 whose allyl 

compound system prepolymers (A) are the homopolymer of an allyl compound system monomer, or 

the copolymer of this monomer and other copolymeric monomers. 

[Claim 6] The record ingredient constituent according to claim 5 whose allyl compound system 
monomer is a diallyl phthalate system monomer. 

[Claim 7] The record ingredient constituent according to claim 5 which is the prepolymer chosen 
from the group which an allyl compound system prepolymer (A) becomes from a diaryl 
orthochromatic phthalate prepolymer, a diallyl isophthalate prepolymer, and a diaryl terephthalate 
prepolymer, or its two or more combination. 

[Claim 8] It is a record ingredient constituent given in any 1 term among claims 1-4 which are the 
organic inorganic compound transparence homogeneous substances obtained when an allyl 
compound system prepolymer (A) carries out dehydration condensation of the metal alkoxide which 
has a metal atom, the radical which has a ring, and a hydrolysis nature machine under existence of 
a diallyl phthalate system monomer and/or a diallyl phthalate system polymer with a sol-gel 
method. 

[Claim 9] An allyl compound system prepolymer (A) is a record ingredient constituent given in any 
1 term among claims 1-4 which a thioether radical and/or a halogen atom combine with a principal 
chain. 

[Claim 10] It is a record ingredient constituent given in any 1 term among claims 1-9 whose 

molecular weight of an allyl compound system prepolymer (A) is 10000-100000. 

[Claim 11] It is a record ingredient constituent given in any 1 term among claims 1-10 whose 

refractive indexes of the thermoplastics (B) of solvent fusibility are 1.300-1.800. 

[Claim 12] The record ingredient constituent according to claim 11 whose thermoplastics (B) of 

solvent fusibility is one sort or two or more combination which are chosen from the group which 

consists of the homopolymer or copolymer of the monomer which has the condensation- 

http://Www4.ipdl.ncipi.go .jp/cgi-bin/lranjyeb^gi - ejje?u=http%3A?2F%2Fwww4.ipdl.nc... 2005/12/05 



JP,2001-O56631,A [CLAIMS] 2/2 

polymerization object of a diphenol compound and a dicarboxylic acid compound, the resin which 
has a carbonate radical in intramolecular, the resin which has a -S02-radical in intramolecular, a 
polyvinylidene chloride, and an ethylene nature partial saturation double bond which comes to carry 
out the polymerization of at least one kind. 

[Claim 13] The record ingredient constituent according to claim 1 1 which is one sort or two or 
more combination which are chosen from the group which the thermoplastics (B) of solvent 
fusibility becomes from polyarylate, a polycarbonate, the poly ape phone, polyether sulphone, 
. polystyrene, polymethylmethacrylate, an ethylene^vinylacetate copolymer, and a polyvinylidene 
chloride. 

[Claim 14] The record ingredient constituent according to claim 11 which is one sort or two or 
more combination which are chosen from the group which the thermoplastics (B) of solvent 
fusibility becomes from polyarylate, a polycarbonate, and the poly ape phone. 
[Claim 15] It is a record ingredient constituent given in any 1 term among claims 1-14 of the 
thermoplastics (B) of an allyl compound system prepolymer (A) and solvent fusibility which are in 
the relation between 0< a<=80 and 1 00> b>=20 comparatively (they may be a % of the weight and b 
%of the weight, respectively). 

[Claim 16] It is a record ingredient constituent given in any 1 term among claims 1-14 of the 
thermoplastics (B) of an allyl compound system prepolymer (A) and solvent fusibility which are in 
the relation between 2<=a<=80 and 98>b>20 comparatively (they may be a % of the weight and b 
% of the weight, respectively). 

[Claim 17] It is a record ingredient constituent given in any 1 term among claims 1-14 of the 
thermoplastics (B) of an allyl compound system prepolymer (A) and solvent fusibility which are in 
the relation between 2<=a<=50 and 98>*>*0 comparatively (they may be a % of the weight and b 
%of the weight, respectively). 

[Claim 18] It is a record ingredient constituent given in any 1 term among claims 1-14 of the 
thermoplastics (B) of an allyl compound system prepolymer (A) and solvent fusibility which are in 
the relation between 2<=a<=30 and 98>*>=70 comparatively (they may be a % of the weight and b 
%of the weight, respectively). 

[Claim 19] (Meta) the polymerization nature partial saturation of an acrylate system compound (C) 
— the inside of claims 1-18 whose bases are 1-6 and whose molecular weight is 2000 or less — a 
record ingredient constituent given in any 1 term. 

[Claim 20] (Meta) It is a record ingredient constituent given in any 1 term among claims 1-19 
whose acrylate system compounds (C) are di(meth)acrylate. 

[Claim 21] The hologram record medium with which it comes on a substrate to form the recording 
layer which consists of a hologram record ingredient constituent given in any 1 term among claims 
1-20. 

[Claim 22] The manufacture approach of the hologram record medium which it is in charge of 
manufacturing a hologram record medium according to claim 21, a solvent is made to dissolve or 
suspend the thermoplastics (B) of an allyl compound system prepolymer (A) and solvent fusibility, 
an acrylate (meta) system compound (C), and a photopolymerization initiator (D), the obtained 
solution or suspension is applied on a substrate, and a solvent is vaporized after that, and forms a 
recording layer. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention produces a new hologram record ingredient 
constituent, especially a hologram record medium, it relates to the hologram record medium 
obtained further after this and its manufacture approach about a hologram record ingredient 
constituent with easy film production actuation. 
[0002] 

[Description of the Prior Art] A hologram records the interference pattern of the coherent light of 
laser on sensitive material etc., and since it has various functions, an optical element, a solid image 
display, interference measurement, an image, information processing, etc. continue variably, and 
they are used. 

[0003] As a conventional typical hologram record ingredient constituent, dichromated gelatin 
sensitive material and the silver salt sensitive material which carried out bleaching processing are 
known (for example, a "display holography handbook", the 66 - 67th page, ******** (1985), an 
"optical engineering handbook", the 351 - 353rd page, Asakura Publishing (1986)). 
[0004] However, although dichromated gelatin had high diffraction effectiveness and the silver salt 
sensitive material which carried out bleaching processing had high sensibility, each of these had 
the fault that the processing at the time of hologram production was complicated, and especially 
wet-developing processing was required. 

[0005] The hologram record ingredient constituent which contains a photopolymerization nature 
monomer as a sensitive material which conquers this fault is proposed. By photopolymerizing a 
photopolymerization nature monomer in a part with much quantity of light of an interference 
pattern, this causes the refractive-index modulation of the part, and records a hologram. For 
example, the photopolymerization mold record ingredient which contains the cyclohexyl 
methacrylate, N-vinylcarbazole, and the photopolymerization initiator as a photopolymerization 
nature monomer as a principal component, Or butyl methacrylate as a photopolymerization nature 
monomer and ethylene glycol dimethacrylate, The photopolymerization mold record ingredient 
which used as the principal component 1 -phenyl naphthalene and the photoinitiator as inerts which 
do not participate in a polymerization is mentioned (an applied optic (Appl.Opt.), 15 volumes, 534 
pages (1976)). However, since these ingredients were liquefied, a flow of a constituent took place 
between the facing of two sheets during hologram record, and they had become the hindrance of 
good record. Moreover, the part with little quantity of light needed to remain as an unreacted 
monomer after hologram record, and record needed to be stabilized by processing complete 
exposure anew. 

[0006] By the way, the hologram record ingredient constituent which contains the ally! compound 
monomer which differs in polymerization reactivity and the refractive index of the obtained 
polymer, and an acrylic monomer in JP,3-36582,A and J P,3-249685,A as a principal component is 
indicated. After pouring in this constituent between the facing of two sheets, by performing heat- 
treatment, it suppresses the fluidity of a constituent and it solves many above-mentioned 
problems. 

[0007] However, these hologram record ingredient constituents need heat-treatment for fixing this 
between the facing of two sheets like ****, and had the difficulty that film production actuation will 
become complicated therefore. 

[0008] The thermoplastics of a solvent meltable mold is made into a binder polymer, and the 
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hologram record ingredient constituent using reactant monomers, such as an acrylic monomer, is 
known (J P, 4-1 881 41, A etc.). Since the thermoplastics which has the amount of macromolecules in 
this constituent is used, the above-mentioned trouble can be solved. However, the thermoplastics 
used is a mere binder and achieves an indirect duty in respect of hologram formation. 
[0009] On the other hand, the thermoplastics of a solvent meltable mold is not stopped at a mere 
binder, but the hologram constituent which gave physical characteristics, such as a refractive index 
required for hologram formation, in combination with an acrylic monomer is known (J P,4-174887,A 
etc.). However, the hologram produced from this constituent had left the trouble to the long term 
stability which has a trouble in thermal resistance — a crack occurs under an elevated- 
temperature ambient atmosphere — and is represented by lightfastness. 
[0010] 

[Problemfe) to be Solved by the Invention] Demonstrating engine performance, such as good 
transparency which is the demand characteristics of a hologram, diffraction efficiency, and 
resolution, conventionally like elegance, it cancels the complicatedness of the film production 
actuation which is the trouble of elegance conventionally which was mentioned above, and the 
purpose of this invention is to offer the hologram record ingredient which was excellent in the 
thermal resistance of the hologram ingredient after hologram formation, and the long term stability 
represented by lightfastness further. 
[0011] 

[Means for Solving the Problem] this invention persons came to complete a header and this 
invention for the following new hologram record ingredient constituent, as a result of repeating 
research that the above-mentioned technical problem should be solved. 
[0012] Namely, the hologram record ingredient constituent by this invention The binder polymer 
which becomes intramolecular from the thermoplastics (B) of the allyl compound system 
prepolymer (A) which has at least one allyl group, and solvent fusibility (it is hereafter described as 
a binder polymer (A+B)), The acrylate system compound which has at least one polymerization 
nature partial saturation radical in intramolecular (meta) (C), It consists of a photopolymerization 
initiator (D). The weighted average of each refractive index of the thermoplastics (B) of an allyl 
compound system prepolymer (A) and solvent fusibility (average of the value which hung each 
weight %on each refractive index of a prepolymer (A) and resin (B), and was acquired), (Meta) It is 
characterized by a difference with the refractive index of the polymer of an acrylate system 
compound (C) being 0.005 or more. 

[0013] Hereafter, it explains in detail about each component of the hologram record ingredient 
constituent by this invention. 

[0014] The allyl compound system prepolymer (A) used by this invention is a prepolymer which has 
at least one allyl group in intramolecular, and the example of representation is a diallyl phthalate 
system prepolymer. An allyl compound system prepolymer (A) is the homopolymer of an allyl 
compound system monomer, and also may be the copolymer of this monomer and other 
copolymeric monomers. As a diallyl phthalate system monomer and other monomers which can be 
copolymerized, aromatic series vinyl compounds, such as styrene, alpha methyl styrene, and a 
divinylbenzene, are illustrated. In this copolymer, a diallyl phthalate system configuration unit 
usually makes a subject. The raw material diallyl phthalate system monomer of a diallyl phthalate 
system prepolymer is the compound chosen from the group which consists of a diaryl 
orthochromatic phthalate monomer, a diallyl isophthalate monomer, and a diaryl terephthalate 
monomer, or its two or more combination. What is necessary is just to perform the well-known 
polymerization reaction of a publication to JP,35-16035,B, in order to obtain a diallyl phthalate 
system prepolymer according to homopolymerization of a diallyl phthalate system monomer. 
Moreover, what is necessary is just to perform an industrial-chemistry magazine, the 70th volume, 
No. 3, and the well-known polymerization reaction of a page [ 360-364th ] (1967) publication, in 
order to obtain a diallyl phthalate system prepolymer by making a diallyl phthalate system monomer 
into a subject by copolymerization of a diallyl phthalate system monomer, and this monomer and 
other monomers which can be copolymerized. As an allyl compound system prepolymer (A) used by 
this invention, "iso DAPPU" (trademark) by the diaryl orthochromatic phthalate prepolymer by 
DAISO Co., Ltd., for example, "die sow DAPPU" (trademark), which is a homopolymer, and the 
diallyl isophthalate prepolymer Co., Ltd., for example, DAISO, and a diaryl terephthalate prepolymer 
are desirable. A diaryl terephthalate prepolymer may be the denaturation object by DAISO Co., 
Ltd., for example, "DAPUREN" (trademark). 
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[0015] Furthermore, an allyl compound system prepolymer (A) may be an organic inorganic 
compound transparence homogeneous substance which is the metallic-oxide polymer obtained by 
carrying out dehydration condensation of a metal atom, the radical which has a ring, and the metal 
alkoxide which has a hydrolysis nature machine with a sol-gel method, as expressed with the 
following general formula under existence of a diallyl phthalate system monomer and/or a diallyl 
phthalate system polymer (refer to WO 99/No. 14274). 

[0016] A metal alkoxide is matter expressed with general formula Xm M (Ar) n R2 p. 
• [0017] [—the alkoxyl group to which X is expressed with general formula R1 O (R1 is a univalent 
organic radical), the metal atom chosen from the group which M becomes from silicon, titanium, a 
zirconium, germanium, and aluminum, the radical on which Ar has a ring, and R2 are [ one or more 
numbers and p of a univalent organic radical, and m and n ] zero or more numbers (however, m+n+p 
valence of the metal atom M) among a formula.] 

[0018] The following are mentioned as an example of a metal alkoxide of having a tetravalent metal 
atom (Si, Ti, Zr, or germanium). 

[0019] 3 MPh, 3 (C2 H5 O) M (CH2 Ph), (CH3 O) 3M (C2 H4 OPh), 3 (C3 H8 NO) MPh, (C2 H3 O) 3 
M (C3H4 Ph) and 2 (CH4 NO) MPh2, (C4 H9 O) Two M(CH3 MPh) 2 and two (C3 H5 0) M(C4 H8 
Ph) 2, (C2 H5 0) Two M(C2 H202 Ph) 2, 2 (CH3 0) M (C4 H9 NPh) (C four H9), (C4 H10NO) 2 M 
(C4 H6 02 Ph) (C three H5), (C2 H50) 2 M (C2 H4 Ph) (C2 H5 0), (C2 H3 0) 2 M (CH2 Ph) (CH4 
N), 2(C4 H9 0) MPh (CH3), (C3 H8 NO) 2 MPh (C two H5), 2 (C2H5 0) M (CH2 Ph) (C3 H7 0), 
(CH4 NO) 2 M (C2 H2 Ph) (C five H902), (C3 H5 0) 2 MPh (four HIONs of C), 2 (CH3 0) M (CH2 
OPh) (C three H7), (C4 H10NO) 2 M (C5 H8 02 Ph) (C four H9), (C2 H5 0) 2 MPh (C3 H8 N), 2(C3 
H8N0) M (C two H5) (C2 H4 Ph), (C2 H3 0) 2 MPh (C two H302), 2 (CH4 NO) MPh (C three H7), 
(C4 H9 O) (C2 H5 O) 2 M (CH3 NPh) (C three H502). 2 (C3 H5 O) M (C4 H8 Ph) (C two H3), 2 (C4 
H10NO) M (C2 H2 02 Ph) (CH3). 

[0020] As a metal alkoxide, 3 (CH3 0) MPh, 3 (C2 H5 0) MPh, 3 MPh, 3 (C4 H9 0) MPh, and 2 
(CH3 0) MPh2, (C3 H7 0) (C2 H5 0) 2 MPh2, 2 (C3 H7 0) MPh2, and 2 (C4 H9 0) MPh2 etc. — 
phenyl alkoxysilane is desirable, among those phenyltrimethoxysilane is the most desirable. 
[0021] The following are mentioned as a desirable example of an aluminum alkoxide. 
[0022] (CH3 0) 2 AlPh, 2 (C2 H5 0) AlPh, 2 (C3 H7 0) AlPh, 2 (C4 H9 0) AlPh, AIPh(CH3 0) 2, 
AlPh (C2 H5 0)2, AlPh (C3 H7 0)2, and AIPh2 (C4 H9 0). 

[0023] A thioether radical and/or a halogen atom may combine an allyl compound system 
prepolymer (A) with a principal chain again. Installation of a thioether radical and/or a halogen atom 
is performed by the approach of adding thiol compounds and/br a halogen in the polymerization 
system of an allyl compound system monomer, the method of carrying out the addition reaction of 
thiol compounds and/or the halogen to an allyl compound system prepolymer (A), etc. As thiol 
compounds used for installation of a thioether radical, aliphatic series system thiols, such as 
dithiolyi— butyl mercaptans, such as a thiophenolstf, such as thiophenol, 2-chloro thiophenol, 4- 
chloro thiophenol, 4-tert-butyl thiophenol, and 4-mercapto phenol, and 4'-thio dibenzene thiol, and 
n-lauryl mercaptan, are illustrated. Moreover, a bromine and chlorine are illustrated as a halogen 
used for installation of a halogen atom. 

[0024] The above-mentioned allyl compound system monomer homopolymer or a copolymer, the 
above-mentioned organic inorganic compound transparence homogeneous substance, and the 
instantiation object of a thioether radical (halogen) content allyl compound system prepolymer may 
be used independently, respectively, or may be used in two or more kinds of combination. 
Moreover, the above-mentioned organic inorganic compound transparence homogeneous 
substance and/or a thioether radical (halogen) content allyl compound system prepolymer may be 
used for the above-mentioned allyl compound system monomer homopolymer or a copolymer in 
combination. 

[0025] a diallyl phthalate system prepolymer — softening temperature — 50-1 1 0 degrees C and 
UISU (Wijs) — law — the iodine number by measurement —50-95, and the 50 %of the weight 
solution viscosity (30 degrees C) of methyl ethyl ketones —50 to 300 centipoise, and GPC (gel 
permeation chromatography) — it is desirable that the polystyrene conversion average molecular 
weight measured by law is especially 10000-100000, and the prepolymer that are 30000-60000 
preferably and that can be postpolymerized. 

[0026] As thermoplastics (B) of solvent fusibility used by this invention, the thing of refractive 
indexes 1.300-1.800 is desirable. Specifically, the homopolymer or copolymer of the monomer 
which has the condensation-polymerization object of a diphenol compound and a dicarboxylic acid 
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compound, the resin which has a carbonate radical in intramolecular, the resin which has a -S02- 
radical in intramolecular, a polyvinylidene chloride, and an ethylene nature partial saturation double 
bond which comes to carry out the polymerization of at least one kind is desirable. These polymers 
may be used independently, respectively or may be used in two or more kinds of combination. 
[0027] Polyarylate is mentioned as an example of the condensation-polymerization object of a 
diphenol compound and a dicarboxylic acid compound. As an example of the resin which a 
polycarbonate is mentioned to intramolecular as an example of the resin which has a carbonate 
radical, and has a -S02-radical in intramolecular As an example of the homopolymer of the 
monomer which the poly ape phone and polyether sulphone are mentioned and has an ethylene 
nature partial saturation double bond, or a copolymer The polymer of polystyrene, 
polymethylmethacrylate, an ethylene-vinylacetate copolymer, the poly methyl pentene, and an 
annular olefin, the copolymer of an annular olefin and ethylene, etc. are mentioned. 
[0028] In order to acquire good diffraction efficiency, polyarylate, a polycarbonate, and the poly ape 
phone are used preferably. 

[0029] the thermoplastics (B) of an allyl compound system prepolymer (A) and solvent fusibility — 
comparatively (they may be a % of the weight and b % of the weight, respectively) — desirable — 
0< a <=*0 and 100>b>20 — more — desirable — 2<=a<=80 and 98>b>20 — further — 
desirable — 2<=a<=50 and 98>b>*0 — it is in the relation between 2<=a<=30 and 98>*>=70 
most preferably, namely, the weight ratio of the thermoplastics (B) of an allyl compound system 
prepolymer (A) and solvent fusibility — desirable —0:100-8020 (however, an allyl compound 
system prepolymer (A) is not 0) — more — desirable — 238-8020 — further — desirable — 
2 38-5050 — it is the range of 238-30:70 most preferably. The thermal resistance of a hologram 
record medium or lightfastness which were acquired as the rate of an allyl compound system 
prepolymer (A) is 2 or less %of the weight cannot improve enough. 

[0030] The acrylate system compounds (C) used by this invention (meta) are oligomer, such as a 
compound obtained by having at least one polymerization nature partial saturation radical like an 
acrylic (meta) radical in intramolecular, and esterifying an acrylic acid (meta) with univalent or 
polyhydric alcohol or its dimer, and a trimer. (Meta) An acrylate system compound (C) may be 
fluorene (meta) acrylate. Generally (meta), the refractive index of the polymer of an acrylate 
system compound (C) is smaller than each of a binder polymer (A+fi). However, the polymer of 
fluorene (meta) acrylate has the refractive index of a larger value than the refractive index of a 
binder polymer (A+B). (Meta) An acrylate system compound (C) has preferably at least one one - 
polymerization nature partial saturation radical [ six ] in intramolecular. (Meta) The molecular 
weight of an acrylate system compound (C) is 1500 or less more preferably 2000 or less. (Meta) An 
acrylate system compound (C) is chosen according to the magnitude of the refractive-index 
modulation of the produced hologram, an application, etc. 

[0031] Hereafter, an acrylate (meta) system compound (C) is illustrated. As monochrome (meta) 
acrylate, methyl methacrylate, ethyl methacrylate, N -butyl methacrylate, isobutyl methacrylate, 2- 
ethylhexyl methacrylate, Isodecyl methacrylate, nHauryl methacrylate, n-stearyl methacrylate, 
Methoxy diethylene-glycol methacrylate, methoxy allyl compound polymer methacrylate, A 
cyclohexyl meta-crate, tetrahydrofurfuryl methacrylate, Benzyl methacrylate, phenoxy ECHIRUTA 
mecrylate, isobornyl methacrylate, 2-hydroxyethyl methacrylate, 2-tiydroxypropyl methacrylate, 2- 
hydroxyethyl acrylate, 2-hydroxypropyl acrylate, 2-hydroxy butyl methacrylate, dimethylaminoethyl 
methacrylate, Diethylamino ethyl methacrylate, glycidyl methacrylate, tert - Butyl methacrylate, 
isostearyl methacrylate, n-butoxyethylmethacrylate, isoamyl acrylate, laurylacrylate, 
Stearylacrylate, butoxy ethyl acrylate, ethoxyethylene glycol acrylate, Methoxy triethylene glycol 
acrylate, phenoxy ethyl acrylate, Phenoxy polyethylene-glycol diacrylate, tetrahydrofurfuryl 
acrylate, Isobornyl acrylate, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate, 2-hydroxy-3- 
phenoxypropylacrylate, 2-AKURIRO yloxy ethyl succinic acid, 2-AKURIRO yloxy ethyl phthalic acid, 
iso octyl acrylate, iso millimeter still acrylate, isostearyl acrylate, etc. are mentioned. As di(meth) 
acrylate, moreover, ethylene glycol dimethacrylate, Diethylene-glycol dimethacrylate, triethylene 
glycol dimethacrylate, Tetraethylene glycol dimethacrylate, nona ethylene glycol diacrylate, 1,4- 
butanediol dimethacrylate, 1 , 6-bexanedioldimethacrylate, 1, 9-nonane diol dimethacrylate, glycerol 
dimethacrylate, 2-hydroxy-3-AKURIRO yloxy propyl methacrylate, neopentyl glycol dimethacrylate, 
1,3-butanediol dimethacrylate, 1, 10-Oeccan diol dimethacrylate, Ethylene glycol diacrylate, 
diethylene glycol diacrylate, Triethylene glycol diacrylate, tetraethylene glycol diacrylate, 1,4- 
butanediol diacrylate, 1,6-hexanediol diacrylate, 1, 9-nonane diol diacrylate, glycerin diacrylate, 2- 
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hydroxy-3-AKURIRO yloxy propylacrylate, neopentyl glycol diacrylate, 1 ,3-butanediol diacrylate, 1, 
10-Oeccan diol diacrylate, etc. are mentioned. As Tori (meta) acrylate, 

trimethylolpropanetrimethacrylate, pentaerythritol trimethacrylate, trimethylolpropane triacrylate, a 
pentaerythritol thoria chestnut rate, etc. are mentioned. As tetrapod (meta) acrylate, 
pentaerythritol tetra-tnethacrylate, pentaerythritol tetraacrylate, ditrimethylolpropane tetra 
methacrylate, ditrimethylolpropanetetraacrylate, tetramethylolmethane tetraacrylate, etc. are 
mentioned. Dipentaerythritol hexamethacrylate, dipentaerythritol hexaacrylate, etc. are mentioned 
as hexa (meta) acrylate. 

[0032] Especially the dimer or trimer of a compound obtained by esterifying an acrylic acid (meta) 
with univalent or polyhydric alcohol as the above-mentioned oligomer is desirable. 
[0033] As fluorene (meta) acrylate, 9 and 9-screw (4-(2-(meth)acryloyloxy methoxy) phenyl) 
fluorene, 9, and 9-screw (4-(2-(meta) acryloyl oxyethoxy) phenyl) fluorene, 9, and 9-screw (4-(2- 
(meth)acryloyloxy propoxy) phenyl) fluorene, 9, and 9-screw (4-(meta) AKURIRO yloxy phenyl) 
fluorene etc. is mentioned. 

[0034] Each these instantiation compound may be used independently, or may be used in two or 
more combination. 

[0035] (Meta) As an acrylate system compound (C), a di(meth)acrylate system is desirable and 
especially ethylene glycol dimethacrylate, neopentyl-glycol-diacrylate, nona ethylene glycol 
dimethacrylate, polyethylene-^lycol-dimethacrylate (n=14), 9, and 9-screw (4-(2-acryloyl 
oxyethoxy) phenyl) fluorene is desirable. 

[0036] the hologram record ingredient constituent by this invention — setting — the 
thermoplastics (B) and (meta) the acrylate system compound (C) of an allyl compound system 
prepolymer (A) and solvent fusibility — the weighted average of each refractive index of the 
thermoplastics (B) of the allyl compound system prepolymer (A) as a binder polymer, and solvent 
fusibility, and the polymer of an acrylate (meta) system compound (C) — 0.005 or more, preferably, 
a difference with an independent refractive index is chosen so that it may become 0.01 or more. 
Formation of a hologram is substantially impossible in this difference being less than 0.005. This 
difference is about 1.0 at the maximum. 

[0037] Moreover, the hologram record ingredient constituent by this invention will be mostly 
excellent in a solid-state soon at handling nature. Especially the constituent whose ratio of the 
weight sum of a binder polymer (A-ffi) and the weight of an acrylate (meta) system compound (C) 
is (A+B):(C) =555-955 is dealt with into a solid-state closely, and is still easier for it. this weight 
ratio (A-ffi): (C) — desirable — 1030-90:10 —more —desirable —30:70-90:10 —it is 40S0- 
8020 still more preferably. 

[0038] What absorbs laser light, such as helium-Ne (wavelength of 633nm), Ar (wavelength of 
515,488nm), and helium-Cd (wavelength of 442nm), and generates a radical as a 
photopolymerization initiator (D) in this invention constituent is used suitably. As such a 
photopolymerization initiator, the combination of carbonyl compound independence, a carbonyl 
compound, and photosensitization coloring matter etc. is used preferably, for example. Moreover, 
the combination of an amine compound, the combination of photosensitization coloring matter and 
a borate compound, and photosensitization coloring matter is also effective as a 
photopolymerization initiator. 

[0039] As the above-mentioned carbonyl compound, benzyl, benzoin ethyl ether, a benzophenone, 
a diethoxy acetophenone, etc. can be illustrated, for example. 

[0040] As photosensitization coloring matter, a MIHIRA ketone, the acridine yellow, merocyanine, a 
methylene blue, a camphor quinone, eosine, a decarboxylation rose bengal, etc. are used suitably. 
That photosensitization coloring matter should just be what shows absorption to the light of a 
visible region in addition to the above For example, a cyanine derivative, a merocyanine derivative, 
a phthalocyanine derivative, A xanthene derivative, a thioxanthene derivative, an acridine 
derivative, a porphyrin derivative, A coumarin derivative, a quinolone derivative, a stilbene 
derivative, an oxazine derivative, thiazin system coloring matter etc. — usable — further — "a 
coloring matter handbook" (editing besides big river HARASHIN — ) Kodansha and 1986 The 
photosensitization coloring matter indicated by a year, "the chemistry of functional coloring 
matter" (editing besides big river HARASHIN, CMC, and 1983 year), and a "special function 
ingredient" (editing besides the Ikemori CMC, and 1986 year) can also be used. These may 

be used independently or may be used in two or more combination. 

[0041] As the above-mentioned amine compound, triethanolamine, tri-isopropanolamine, 2- 
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dimethylamino benzoic acid, etc. can be illustrated. 

[0042] Triphenyl-n-butyl borate etc. can be illustrated as the above-mentioned borate compound. 
[0043] A benzyl-MIHIRA ketone, the benzyl-acridine yellow, etc. are mentioned as an example of 
the combination of carbonyl compound-photosensitization coloring matter. Moreover, as 
photosensitization coloring matter combined with an amine compound, a decarboxylation rose 
bengal is desirable. As photosensitization coloring matter combined with a borate compound, 
cyanine system coloring matter, such as cyanines, isocyanines, and pseudocyanines, is desirable. 
[0044] The addition of the photopolymerization initiator (D) in this invention constituent is usually 
about 0.3 - 3 % of the weight preferably 0.1 to 1 5% of the weight to a binder polymer (A+B ) and the 
sum total (A46+C) 100 weight section with an acrylate (meta) system compound (C), when using a 
carbonyl compound. Moreover, when combining photosensitization coloring matter with a carbonyl 
compound, an amine compound, or a borate compound, the sum total of the above-mentioned 
compound and photosensitization coloring matter is 0.1 - 15 % of the weight usually preferably 
used about 0.3 to 3% of the weight to the above-mentioned sum total (A-H3+C) 100 weight section, 
respectively. 

[0045] The hologram record ingredient constituent by this invention can contain additives, such as 
a viscosity controlling agent, a compatibility modifier, thermal polymerization inhibitor, and a chain 
transfer agent, a solvent, etc. if needed. 

[0046] As a viscosity controlling agent and a compatibility modifier, a diallyl phthalate system 
monomer, Styrene, 2, and 2-screw (4-methacryloyloxy phenyl) propane, 3-phenoxy-2- 
hydroxypropyl acrylate, a divinylbenzene, Polymerization nature monomers, such as biphenyl 
carboxylic-acid vinyl, and dimethyl phthalate, The phthalic ester represented by diethyl phthalate; 
A dimethyl horse mackerel peat, The aliphatic series dibasic acid esters represented by a dibutyl 
horse mackerel peat, dimethyl sebacate, and diethyl succinate; Trimethyl phosphate, The 
orthophosphoric-acid ester represented by triethyl phosphate, triphenyl phosphate, and tricresyl 
phosphate; Glyceryl triacetate, The acetic ester represented by 2-ethylhexyl acetate; inactive 
compounds, such as phosphite represented by triphenyl phosphite and dibutyl hydrogen phosphite, 
are illustrated. Moreover, the polyethylene glycol or silicone oil whose weight average molecular 
weight is 10000 or less can also be used. 

[0047] Moreover, a non-subtlety particle (the "die sow gel SP series" by DAISO Co., Ltd. etc.), for 
example, the particle of silica gel, Or an organic particle, for example, J P, 10-7251 0,A, the diallyl 
phthalate system polymer which may be produced by JP,10-310684,A each official report by the 
approach of a publication, or "exotic -mate rial series "the latest technique of an ultrafine particle 
polymer"" (CMC — ) Soichi Muroi editorial supervision and "PB and 200 series" by Kao Corp. 
which will have a publication in 1991 Kanebo — the "micro pearl series" by the "theque polymer 
series" Sekisui fine chemical company, "MR series" by Soken Chemical & Engineering, "MP 
series", etc. can be used as a viscosity modifier. [ by the shrine "bell pearl series" Sekisui coal 
chemical product company ] The particle size of these particles usually has [ that what is 
necessary is just smaller than the thickness of a hologram ] the desirable range of 0.1-20 
micrometers. 

[0048] The addition of a viscosity controlling agent and a compatibility modifier is 0.5 -30 weight 
section extent preferably to the above-mentioned sum total (A46+C) 100 weight section. 
[0049] There is work which eliminates the generated radical as an example of thermal 
polymerization inhibitor, for example, hydroquinone is mentioned for an alpha-methyl-styrene dinner 
etc. as an example of a chain transfer agent again. 

[0050] In order that a solvent may raise film production nature etc. outside viscosity control and 
compatibility accommodation, it is effective, for example, an acetone, a methyl ethyl ketone, a 
methylene chloride, a tetrahydrofuran, a xylene, toluene, etc. are used well. The amount of the 
solvent used is 0.5 - 1000 weight section extent to the above-mentioned sum total (A464C) 100 
weight section. 

[0051] In order to prepare a hologram record ingredient constituent, the above-mentioned 
arbitration addition component, for example, an additive, a solvent, etc. are put into organic 
solvent-proof nature containers, such as a glass beaker, the thermoplastics (B) of an ally! 
compound system prepolymer (A) and solvent fusibility, an acrylate (meta) system compound (C) 
and a photopolymerization initiator (D), and if needed, and the whole is agitated. In this case, in 
order to promote the dissolution of a solid-state component, this may be heated at about 40-90 
degrees C in the range which the denaturation of a constituent does not produce. 
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[0052] In order to produce a hologram record medium using the hologram record ingredient 
constituent by this invention, the record medium of the two-layer structure which applies this 
record ingredient constituent to one side of a substrate, and consists of a substrate, the produced 
paint film, i.e., the recording layer, is obtained. Moreover, if needed, the shape of a film, the shape 
of a sheet, and tabular protection material are put on the recording layer on a substrate, and a 
three-tiered structure object is acquired. It is desirable to use a solvent at the preparation process 
of a constituent. In this case, a solvent is made to dissolve or suspend the thermoplastics (B) of an 
allyl compound system prepolymer (A) and solvent fusibility, an acrylate (meta) system compound 
(C), and a photopolymerization initiator (D), the obtained solution or suspension is applied on a 
substrate, after that, a solvent is vaporized and a recording layer is formed. When putting 
protection material on a recording layer, it is good before protection material covering for an air 
dried, reduced pressure evaporation, etc. to remove a solvent. A substrate consists of a plastic 
sheet like a transparent ingredient, for example, a glass plate and a polyethylene terephthalate (it 
outlines Following PET) plate, a polycarbonate plate, and a polymethylmethacrylate plate etc. 
optically. The thickness of a substrate is 0.5H0mm preferably. Protection material also consists of 
a transparent ingredient optically [ it is the same with a substrate and ]. A substrate does not need 
to be a flat surface and concavo-convex structure may be shown in crookedness, a curve, or a 
front face. The thickness of protection material is 0.01 -10mm preferably. The methods of 
application are gravure spreading, roll coating spreading, bar coat spreading, etc. coverage — 
desirable — 1 x1 0-4 - 5x1 0-3 g/cm2 it is . The thickness of the recording layer after solvent 
removal is 1-100 micrometers preferably. 

[0053] In order to record a hologram on a hologram record medium, the usual record approach is 
employable. That is, the spectrum of the laser light is carried out to two, the body which turns into 
a photographic subject in a spectrum is irradiated, and a- record medium is installed in the location 
which can catch the interference fringe made in interference with the body light reflected from the 
body, and the reference beam which is the laser light of the spectrum of another side. In this 
condition, if a laser light exposure is performed for several minutes from several seconds, the 
interference fringe used as a hologram will usually be recorded on a record medium. It expresses 
with the product of optical reinforcement and irradiation time, and the quantity of light of the laser 
light to be used is 10 - 10,000 mJ/cm2 preferably. It is extent. If there is less quantity of light than 
this range, record is difficult, and since it is in the inclination for the diffraction efficiency of a 
hologram to fall when this range is exceeded, neither of the cases is desirable. 
[0054] Although after treatment, such as development and fixing, is not indispensable after 
hologram formation, in order to attain stabilization of the formed image, whole surface light 
exposure and heat-treatment may be performed, and an extant unreacted monomer may be made 
to postpolymerize. 

[0055] Moreover, a hologram can also be copied to the record medium obtained using the record 
ingredient constituent by this invention. For example, a beam of light is irradiated to a hologram 
plate [ finishing /record ] from the upper part with a high-pressure mercury lamp in the shape of 
close as a subject copy at superposition and a subject-copy hologram plate to the protection 
material front face of the record medium of the above-mentioned three-tiered structure. Light 
interferes between the reference beam which enters without diffracting to the recording layer of a 
non-recorded record medium, and the diffracted light (namely, body light) of a subject copy, a 
holograph is copied on the above-mentioned record medium by this, and a hologram faithful to a 
subject copy is obtained. Thus, if a good hologram is obtained by the copy method, it will become a 
corroboration with a hologram producible by interference of laser. 

[0056] Even after producing a hologram to the record medium obtained using the record ingredient 
constituent by this invention, an allyl compound system prepolymer (A) remains as it is in a record 
medium. Then, it is possible to use this functionally. For example, it is a means effective when 
raising solvent resistance to make an allyl compound system prepolymer (A) construct a bridge, 
and to make a hologram firmer by heating this, after mixing the peroxide beforehand to the record 
ingredient constituent by this invention and creating a hologram. Moreover, a substrate can be 
made to fix the record ingredient constituent by this invention firmly by constituting a substrate 
from an unsaturated polyester resin and making the partial saturation radical and chemistry target 
of substrate resin combine the residual allyl group of this prepolymer (A). Thus, by using the 
function of the residual allyl group of an allyl compound system prepolymer (A), various variations 
can be given to the material property of a hologram and the hologram which has the physical 
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properties which can be equivalent to various applications is obtained. 
[0057] 

[Function] although the thermoplastics (B) of an allyl compound system prepolymer (A) and solvent 
fusibility and (meta) an acrylate system compound (C) are dissolving the record ingredient 
constituent of this invention completely before exposure — a laser light exposure — an acrylate 

(meta) system compound (C) — photopolymerizing — a macromolecule izing — just — being 

alike — it becomes a hologram recording layer. 
* [0058] That is, if an interference pattern is exposed on the twoHayer structure which comes to 
apply the record ingredient constituent by this invention on a substrate, or the three-tiered 
structure object which comes to cover protection material on this recording layer, the acrylate 
system compound (C) which is rich in photopolymerization reactivity in a part with much quantity 
of light first (meta) will start photopolymerization, and the volumetric shrinkage of that part will be 
caused, it was generated by this — while it dents, and it passes and a non-polymerization object 
flows in from a part with little quantity of light, by the phase separation of a binder polymer (A+B) 
and an acrylate (meta) system compound (C), a binder polymer (A+B ) is diffused to a part with 
little quantity of light, spreading diffusion of the acrylate (meta) system compound (C) is carried 
out to a part with much quantity of light, and the photopolymerization progresses further. On the 
other hand, in a part with little quantity of light, photopolymerization advances later than a part 
with much quantity of light for a while. These results, the polymerization object of an acrylate 
(meta) system compound (C) with a low refractive index piles up a part with much quantity of light, 
and the polymerization object which contains a binder polymer (A+B) with a high refractive index in 
a part with little [ conversely ] quantity of light is accumulated. However, a fluorene (meta) acrylate 
polymerization object with a high refractive index piles up the part using [ of the quantity of light ] 
fluorene (meta) acrylate as an acrylate (meta) system compound (C) in many cases, and the 
polymerization object which contains a binder polymer (A-fB) with a low refractive index in a part 
with little [ conversely ] quantity of light is accumulated. 

[0059] In this way, the interference pattern based on the difference of a refractive index with many 
parts in a part with many the presentation distribution according to the quantity of light, i.e., a 
binder polymer, (A+B) and an acrylate (meta) system compound (C) is formed as a hologram. 
[0060] 

[Embodiment of the Invention] Hereafter, some examples of this invention are given and this 
invention is explained concretely. However, these examples do not limit this invention. 
[0061] as an example 11 allyl compound system prepolymer — a diaryl orthochromatic phthalate 
prepolymer (the DAISO Co., Ltd. make — ) as the thermoplastics of "die sow DAPPU and Type A" 
3.9g and solvent fusibility — polyaryiate (the Unitika, Ltd. make — ) as "U-100" 0.1 g and an 
acrylate (meta) system compound — ethylene glycol dimethacrylate (the Shin-Nakamura Chemical 
Co., Ltd. make — ) "NK ester 1G" 22g of methylene chlorides was mixed in ordinary temperature as 
Michler s-ketone 0.2g and a solvent as benzyl 0.5g and photosensitization coloring matter as 6g 
and a polymerization initiator, and the record ingredient constituent which consists of these 
components was prepared. 

[0062] 2) This constituent was applied so that thickness might be set to 10 micrometers at one 
side of a 76x26x1 .2mm glass substrate, the solvent was removed from the spreading layer under 
reduced pressure, and the record medium of the twoHayer structure which consists of a substrate 
and a recording layer was produced. 

[0063] In the recording layer of this record medium, there was neither phase separation of a 
polymer and a monomer nor a deposit, and since it was almost close to a solid-state, even if 
touched by hand, this recording layer did not adhere to a hand and, of course, did not hang down. 
For this reason, the above-mentioned recording layer was excellent in handling nature, did not have 
the gap from a substrate, and was easy to carry. Furthermore, this recording layer held fixed 
thickness. 

[0064] 3) Next, 76x26mm and the protection material made from a PET film with a thickness of 10 
micrometers were put on the above-mentioned recording layer, and the sensitive plate for 
hologram record of a three-tiered structure was produced. 

[0065] 4) Another hologram plate which has already recorded 70 lines/fnm on the protection 
material front face of this non-recorded sensitive plate (diffraction efficiency: about 60%) 
Resolution :A beam of light is irradiated from the distance of about 10cm of the upper part in the 
shape of close as a subject copy in about 2000 [/fnm ] for 2 minutes at superposition and a 
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subject-copy hologram plate with the high-pressure mercury lamp (it has peak wavelength 365nm, 
410nm, and near 430nm, respectively) of 100W. The hologram was copied to the above-mentioned 
non-recorded sensitive plate. When the illuminance was measured using the measurable 
illuminometer from 330nm to 490nm, the irradiation ranges from the light source are 3.0 mW/fcm2 
at 10cm. They were the following energy. Therefore, even if it continues carrying out record for 10 
minutes, energy is 1800 mJ/cm2. It became only extent. 

[0066] In this way, even when the obtained replica did not have coloring and had no actuation of 
development or fixing, it was the bright thing of about 31% of diffraction efficiency. 
[0067] Moreover, even if this copy hologram removed protection material, it maintained the stable 
image of three months or more for a long period of time. This record was performed by only the 
refractive-index modulation instead of irregularity of a recording layer, and it was the transparent 
hologram which does not have almost absorption in a visible region. 

[0068] In this way, it was proved that a hologram was producible by the good hologram having been 
obtained by the above-mentioned copying method with laser interference. 
[0069] Examples 2-221 Except for the point of having changed the class and/or amount of the 
thermoplastics of an ally) compound system prepolymer and solvent fusibility, an acrylate (meta) 
system compound, and/or a solvent as shown in Table 1 and 2, the record ingredient constituent 
was prepared by performing the same actuation as 1 of an example 1. 

[0070] 2) -4 By performing the same actuation as 2-4 of an example 1, the sensitive plate for 
hologram record was produced and the hologram was copied to this. 

[0071] Example 231 The amount of the thermoplastics of an allyl compound system prepolymer 
and solvent fusibility was changed as shown in Table 2, and except for the point which added 
benzoyl peroxide 0.02g as a peroxide further, the record ingredient constituent was prepared by 
performing the same actuation as 1 of an example 1. 

[0072] 2) -4 By performing the same actuation as 2-4 of an example 1, the sensitive plate for 
hologram record was produced and the hologram was copied to this. The obtained replica was 
heated for 30 minutes at 130 degrees C, and the allyl compound system prepolymer was made to 
construct a bridge. 

[0073] Examples 1-81 of a comparison Not using the allyl compound system prepolymer, the 

record ingredient constituent was prepared by performing the same actuation as 1 of an example 1 

except for the point of having changed the class and/or amount of the thermoplastics of solvent 

fusibility, an acrylate (meta) system compound, and/or a solvent as shown in Table 2. 

[0074] 2) -4 By performing the same actuation as 2-4 of an example 1, the sensitive plate for 

hologram record was produced and the hologram was copied to this. 

[0075] 

[Table 1] 
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[0077] The inside of Table 1 and 2, and 1 The DAISO Co., Ltd. make, "die sow DAPPU", and Type 
A2 Unitika, Ltd. make, "U polymer" and U-1003 Idemitsu petrochemical company make, 
"TAFURON", A-22004 The Amoco Corp. make, the poly ape phone, and P —1 7005 Idemitsu 
petrochemical company make, "Idemitsu styrol", NF206 The Mitsubishi Rayon Co., Ltd. make, a 
"AKURI pet", and MD7 The Nippon Synthetic Chemical Industry Co., Ltd. make, "SOAREKKUSU", 
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CH (VA=60wt%) 

8) The Mitsui DEYUPON poly chemical company make, "Eve FREX", P-3307 (VA=33wt%) 

9) The Kureha chemistry company make Polyvinylidene chloride 10 New Nakamura chemistry 
company make, "NK ester 1G" and ethylene glycol dimethacrylate 1 1 New Nakamura chemistry 
company make, "NK ester 9G" and nona ethylene glycol dimethacrylate 12 New Nakamura 
chemistry company make, "NK ester A-400" and nona ethylene glycol diacrylate 13 New Nakamura 
chemistry company make, "NK ester HD", 1, and 6-+iexanedioldimethacrylate 14 New Nakamura 
chemistry company make, "NK ester A-HD" and 1 ,6-hexanediol diacrylate 15 New Nakamura 
chemistry company make, "NK ester ADP-6" and dipentaerythritol hexaacrylate 16 The Osaka Gas 
Co., Ltd. make, "BPEFA" (9 and 9-screw (4-(2-bitter taste roil ethoxy) phenyl) fluorene), 

[0078] The protection material of the copy hologram obtained in the performance evaluation test 
example and the example of a comparison was removed, and the heat resistance test and the 
radiationproofing test were presented. A test result is shown in Table 3 and 4. 
[0079] 
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[Table 4] 
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[0081] The inside of Table 3 and 4, and 1 Thermal resistance (inside of air oven 200 degrees C, 24 
hr) 

0 : Change-less x : Generating 2 of a crack J apanese Agricultural Standard of special plywood 
Fading test (three weeks) 

0 : ChangeHess x : Remarkable yellowing - : Disappearance of transparency [0082] The copy 
hologram of an example showed the good result also in which item so that clearly from Table 3 and 
4. 

[0083] 

[Effect of the Invention] Since it is almost close to a solid-state and the hologram record 
ingredient constituent by this invention does not need the heat-treatment for solidification of a 
fluid constituent like elegance before, it can facilitate the film production actuation in production of 
a hologram record medium, and its workability is good. Moreover, allyl compound system 
prepolymer (A) Generating of the crack at the time of an elevated temperature is controlled by 
addition, and long term stability, such as lightfastness, is good. Furthermore, it was checked by the 
system which added the peroxide that solvent resistance improves. 

[0084] Moreover, since it is above almost close to a solid-state, the recording layer obtained from 
the hologram record ingredient constituent of this invention is excellent in handling nature, such as 
not adhering to a hand and not polluting a hand, even if it touches by hand. In addition, since a 
recording layer does not hang down and there is also no gap from a substrate even if it leans this, 
the record medium possessing this recording layer is easy to carry. 

[0085] And the record medium after hologram record has high transparency, since both the 
thermoplastics (B) of an allyl compound system prepolymer (A) and solvent fusibility and the 
polymer of an acrylate system compound (C) exist as sufficient high molecular weight object, it is 
excellent in stability, and it does not have the fault to which both are re-spread and record 
becomes indistinct. Therefore, neither the development for stabilization of a record image nor 
actuation of fixing is indispensable, and can produce a hologram on real time. 
[0086] Thus, the hologram record ingredient constituent thermal resistance and whose long term 
stability improved can be offered by using an allyl compound system prepolymer, demonstrating 
engine performance, such as high diffraction efficiency which is the demand characteristics of a 
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hologram, good transparency, and resolution, conventionally like elegance according to this 
invention. <$R> 

[Translation done.] 
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'J;V7^yU-h, -fV/JOl/XjbT^yi'-K 2-fc 
Fn^>x^74"JU-h, 2 -b Fn^V^ntVU 
y*yu-K 2-bFa4^-3-7xy^>7 , abV 

;i/T#yu— K 2-7^1/o-fo*^?^^ 20 
2-7^ , Jo-/o^>x^;l/7^;l/E 

jit ? yu-h, vs y^^-ji/T^ y ^fvx 

f7V;l/7^y hftif3&J»tf6tl*. */t> 5P 

£) 7^;u-hiim x^i/>^ya-^^ 

h yx^U>^y:a— ;t/*/^*#y U—K 7- h ^x? 1 
U>^y Jl^-rf **y U- K ^tx?U>^'j3 
-ju^T^yu— 1. 4-^*>5**— 
yi/-F, 1, 6--^*if>^:*-;us^£^y u— 
K 1. 9-^t>i/t-;^^^;u-F, yy-fe 30 
y>^^^yu-F, 2 -t Fn^>- 3 - r # y u 
^o^Pt-jw^^yiz-F, **^>^y»j3 

-;^^^yi/-F, 1, 3 -^£>^:*~;u>^£ 

^•ji/-K 1, io-f*>^-^^y^ 
K x^u>^y^^7^ yi/-F, ^x^u>^ 
ya-w^ y U- k h yx?L/>^y n-jUSPT 
i"Jl/-F, fF7X^L/>^yp-;^7^yu- 
K 1, 4-7'^>^t-^7^yu-F, 1.6- 

^*-y->t>*— jus^t^ y u— K 1. 9-y^>>^ 
-;^7^yu-F, ^y-by>^7^yu-F, 2- 40 

tFP + ^>-3-7^ y n^D + ^^PhVl/T^ y U— 

K ^>fj^yp-^7^yi/-F, 1,3- 

7"^>^t-;^7^'JU-K 1. 10-f^7>^t 

-;u^t^ y u- h&^^tf 6n£ 0 hy r 
*y u- h <bur«, h y^fP^7*p;o f y/^ 
^yu-F, ^>#x-y*y h-;t/F y u™ 

k MJ^fP^7 , PA*>Fy7^ , Jb-F, -^>£ 

x y ^ »j f - f y 7 ^ y u- f ttiWtf etis. 7* 
r^y iz-Fibtlt ^>£xy*y h 
-ji/f^^^yu-F, ^>^xy^y F-^f F 50 
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^T^yU-K y^^P-;b7'PA>f F7^^ 

^yu- k ^ f y y ? p-ji/yp^of f 77 ^ y u 

-K fF7^fP-;M^>f F77^yu-F&<!: 

^>^xyxyF-;KW^^yu-F, 
*xyxy h-;t^*u-y*y u~F&£#W6ft 

[0 0 3 2] ±E*»;^-«ium r*y 
Ji/K* 1 I^Wi7^^-;^xxf;Mtf ^ci 
J: 0 f# e> tiMb&mv 2 fi<*£ fctt 3 

[0 0 3 3 ] ?Jb*U> (.*£) 7^';U-Filt 
fct, 9, (4- (2- 7^yp^fW 

^F^^)7^;l/) 7i^l/>, 9, 9-fc** 

(4- (2- u#) 7^yo^w^>xF^^» y 

^x;l/) y;U;tU>, 9. 9-f* (4- (2- 
£) 7^yo-f;^ + >'7 , P#+>') ^xx;b) :7;l/tf 
U>, 9, 9-t** (4- (y^) 7^yp-/u^>7 
xx;b) 7)\,*l,^tj;£&m*f e>n^ 0 

[0 03 4] cn^W^t^Jli^ftifc^r-ffic^ 

[0 0 3 5 ] (y^) 7^yu-FSIt^(C) 

yy a— y u-^ k *:fr^>^;i/^y 
t^r^yu-k /tx^i/>^y3-;i/^j?^yu 

- k ^yxfl/>yy3Hby^^^ y U — b (n = 
14), 9, (4 - (2-7^yP-fiW^> 

[0 03 6] *»Wtc<fc&*a^^ASata«*4fflJ5iB^K: 

*5t>r, 7y^u#';v- (a) . *jaraj*tt©j» 
BjMts^ifli (B) u#) y u- bmt&a 

(C) ;<-f>y-#yv-4bt©7 y-il-JR^U* 

y^- (a) *j<fe^*jaEpjiStt©(fc^iatt»re (b) © 

< C ) ©«^fl^©JB»*<fc 0.005 «JL 

Sf*U<«, 0. 0 1 &±Kfc£<£5teatR$ft£o C 
<D^#0. 0 0 5*S§T'<fc£<k *oy^A(DJKfiE«ll 

[0 0 3 7 ] ^/c, *ffe^^cfc^^u^^Afai^4#I 

s. /w>^-#yv- (a + b) omM^ni, 
(y*) r^y u- hSHt^» (O (ommtcDtttfi. 

(A + B) : (C) = 5: 95-95 : 5r*5jBS?ft 

(A + B) : (C) Sf*K«l 0 : 9 0 — 9 0 : 
10, J:WJl<«30:7 0-9 0: 10, £6tC 
«F*0<«4 0 : 6 0-8 0 : 2 0T'&£ e 
[0 0 3 8 ] *l6WafiJc«JCCfc»4*K^H>6aFiJ (D) 
iLttt, He-Ne (Sg6 3 3nm) , Ar (jgg 
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515, 488nmKHe-Cd «fi4 4 2nm) 

m<D i>- if -**rir ur y s;* ;u&ft£-r £ 4> 

[0 0 3 9] IMiifrtf-Mk&mt Ittt, 

r?v>>>mm&. y j y >mm&* *-^y> 

r&Jfc" > F ^ * * J (^MflKftflMT »8St 1386 
j/-. 1983 ^), r^««**»j («k^,S=fiBffi 

Jg, y-xAy-, 1986 iCf Stt 3 tiS36«.«fe* 
[0 04 1 ] ±fB7^>{t^£0Td h'jx^y- 
[0 0 4 2 ] ±IB**U- Hk&to£LXte* F'J7x^ 

[0043] ij)v^^Mt^m-^mm^M<om^io 

UK 40 

[0 044] *«Wa««!CCteW4j6*^BB>^W (D ) 

>^-^y-7- (A+B). (>r*) 

(C) <tCD^it (A + B + C) 1 0 0fi*§WC*t 
UT, If 0. 1-15M%, ^l<»0. 3-3 

±SB<fc^«Ji36»«a*O^W*, ±fB^it 

(a + b + c) i o oaggp^c^ur^n^niif o . 

1-1 511%, jff£0<tt:0. 3-3«S%fia«ffi 50 
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3n*> 0 

[0 04 5] *#618tc<fc4*D^^AE»WI4»fl?BJ 
jiWicjtcr, ttai^^PJ, tH*tHM5»L 8«£ 

[0046] ttffin^Jto<tCfffl*ttW8SW4 or«, 
^TUiU^^U-h^^^-, X^UX 2, 2 -fcT 

-y *s*zs- 2 - t Fa^>7*Pf;l/7^ "J K 

31^14* £ K ^x^;by^r 

is* - h cc«» s n s * ? 

K h , J7*i;b*^7*-h, h'J^l/y^^7x 

-htcttSstisiEy >»i^f^a ; ^y-fey^h y 

Fayx>^X77-{ hccf^ssnsffii; >«x 
^f-JHHai*0^ffitt{fc^*«W^3tiS. */c, MM 

^^tfH^s^i ooo o«Tr&£#yx^u>^y n 

[ 0 0 4 7 ] £ fc&«g£fi^\ «*. Wt^ y #*%©*tt 

=f- (#Jy-*m r jr-ry-y^sp^'y-xj 

^/c«W^®*4^-, W*tf«FH¥ 1 0-7 2 5 1 
0 , 1 0-3 1 06 84 S^$RCCfB*SCD7?ST'ff 

r«f*«4s/y-x rjBSSte^ y ^-©«5t4as«Bj j 
(y-xAy- ( m#m—mm. 1991?) ccibik^ 
^-sTEittss rpB, 2oo->'j -xj , mmm ^ 

y-xj . mfcyy J ^o^'-^v 
y-xj s rMRj^y-xj rMP->y- 

xj tt^fettsaaasijiLTttffl'r**. ctieawi-?- 

^0 . 1—2 0 um<D$m&#f & Ul^o 
[0 04 8] «;SiaH9tM5 <fc^B^14PgpS»JO^JJQS 

_hia^it (a + b + c) 1 0 omssp^L/Tjfs 

[0 049] JR*^*ih»l(D«4 Ltd 3t^b/c^^ 

[0 05 0] *Sfltt % tt^PIS, tl*ttil«©«-. S^K 
tt«ci**lSl±31*Sfc»«:Wtt'CftO, W^.K. 7-fe h 

^lCD^ffl»«, ±IB^It (A+B + C) 1 00113^ 
fcfOTO. 5- 1 0 0 0Sm§PfIST'^>6o 
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[0051] xa'f^Anmtmws.Vi&mM-rzK- 
». WjttfryAjR^nKyv- (a) . igj&pjigtt© 

(O ^.fciyt^m^ra^j (d) •jmtci&cx±§i 
etmtmis.A. m^mmm, mm* *v-t> 

-&£©lJtf«il0WttS8KAftT, £<*£«#-f*„ 
^ttassfccfc^fisfflr. cn?:0d^.«4 o~9 o 'cmm. 

tCjJD&Or $>£\.K 

[0 05 2] *$mic AfBJSW^ffilS^I* 10 
JliaE«i36»6tt4 2Jmi«<OiEflaflW**l»*. Sfc. 

jftsta&or. ss±otBiaicD±tc7 ^^a«, 

iliJdE^IBttLe-C*«*MC>*Ci3a«f*L.l>. c© 
T !/ JVJfi^UJH !/"?- (A) . ^"BJtfltt©^ 
SlttfliHi ( B ) . $ ) T i"J U- HMfc£«f 
( C ) . *» J: V*«^H*ftW ( D ) «ffiH(cttM & 0 < 
ttKiSS-t*. f#6ftfc^&0< »>g$?££S«±tc*£ 20 

jj<yy^;uy hKOJ:^^^ 

^^m^e&s. s«»¥sr s*^ 

^ft*5Wi^®K:K]i^i£©*-5fc©T'fc<J:u. &g| 30 
fcf©J5<&fct$f* 0 < ttO. 0 1~10mmTW. ^W 

- M&m&4*r*S. «£*JS«. SfS 0< » 1 x l o- 4 
~5 x 1 0- 3 8/cm' r&-2>„ igJ8l£*f£©i3iaH© 
Ji^il »SU<lil-100nmt*5„ 
[0 05 3] *a^A!e£a^$(C*P^5A£!2iiT 
*«:«.. M«©iE»:£ffi#SUB'r&S. -i-ftfofc. k- 
1f-ife%2-3K^jeo— *©fl**W?<titt4«I»CC 
fiSWO. ^©«**>^©JKSt0r*fc^&#4. fife*© 
^•3fe©U— tf-^r*-5#Mit<!:©=F#rr*3t^«S 40 
*JEA4C<!:©T#StaaKIB»jaM**K«-J--S. C© 

tt*c. a*. «iw»6*»mu-ir-*iMf*ff3 

Sr-^Or. J?SO<«10~10, 0 0 0m J /cm 
1 Hgrfc-S. 3feS*SC©®B<fc*)fe^(<>iiB»* s S 
Ifr*^ $fcC©fgffl£@;t4 4*CI^5A©|II8ra() 

**ii£T-rsffliBi«:*5©r. <,>-rn©it-£fc*?$o< 

[0 054] *ny5A«Ktel,>TB, 310. fcm 50 
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^se/cfefc^ffi^MW-^Jra^s^tf^r. »i?or 

[0 0 5 5 3 ^r^^i^lBS^^ffi^^ffi^ 

xn t>titcsmt&mc*a v^^zmwrz c 4 &r tr 

JBiStfn^A&K^oi^jfe&iSffifciB^^r 

T^wti. cnwot, *iBis©fs^«s{*©fe 

flWfcP«ttrccAS*flH#£MB©0*r3fe (.?ti:t>% 
<M&t) £©fflr:7fc#T^or±iBgB^(*±(c*a y 

c©«k 5 {ca^73ierm*f ^c*p AA^f^nnti. 
u— y-©^-c^n^AASf^sstr#5c£©?taEi 

[0056] &mi<££Zi&mw&fmi&m^xn*> 
ntctmmwic * a ^ 5 a s^u? o & . r y y' 

Utfyv- (a) «sBiS^{**«:-5-©S*^#-r^. * 
C-CCtl*«fi«tC3Wffl-r4C4 3&s*it6ti4. Wit 
«. *^bjcc <fc Siaiat^ffl/$&CC®&{b&*^tf>S£- 

or*?*. *oy7A^«i/fci, cn^^rr-sc 
itCcfcfjry^^U^yv- (A) *3im-&L£>. * 

x^^HMiirflteSo. m^ujpyv- (a) ©gi??y 

ccJroT, *»WK<tSfB»i5f^iffiJsR!BJ*StgCc^aK: 
BSf<*tJ--5£4#sr*#£. C©i-5(c. 7';aS^U# 
yv- (a) ©8«¥ryiua®«tt*jMfflTic4«:j: 

or. *CI^ A©W*2H$tt(C^«l&^ a 
[0 05 7] 

^u^y-7- (a) . mm&&<Dimm&®is§ 

(B) . *i<fcj>' T2vu-vmt,&to (C) *5 
^CCffl^fOr^S*s. U— !f-3^W4 44>«C 

7i"ju- hs<t^» (O *«3fe*&or**mb 

b, ■Ol,UC«^a^7AfB$iJ14ife^ ( , 
[0 0 5 8 ] ^3m<tC£Z§mttU&J$®i!*: 
»E±(cSfe*0-CiEcS2Ji«Jfi«c. *4l>»C©E»)i 
©±K«««*ttH*r ttS 3 JUtiSftccW" - * ->t 

^*-r^4. #s©^8Pflr-7fcs^Ki&tttcg 

tt (^*) T>yu- h»{fc^«J (C) *S36*^*BB*& 

o, ^©^©^iSiRffi**^^. cncci^-ciofc 
ia^'N7ica©d>^tigp^'*>6*a-^3*^niA04it 

{C, A-oy-*'j7- (A+B) 4 (JZ) T9V U 

-Hfrfb^ft (O ©ta^gicctor, ^v>^*-#y 
-7- (a + b) «jiai©d>ttt»ffl^itif<o. 
Tfjis-hmt&Bs (o «^a©^^gp^4K;fj 
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t^>o eft 3feKo^c^ap»cc«rajf*axg 
<,\ u*) r^yu-hf^ (o (om^mm 

-#y-7~- <A + B) «r«to«^»3WIWI'r*. /c/c 

ffiWW (A+B) *£t*fi^B5#Slflt 

[005 9 ] c 5 ur, *ft«:j£DfcJffl^»ffi, Tfrfr 
%;W>#-#yv- (A + B) ^c^SB^i 
T& V \s- hJhib&m (C) #^«^£<D«*r*<D* 
CcS-^i *tt=F»J*i* - isifi * n y 5 a <h u 5 ft 

[0 0 6 0 ] 

[0 0 6 1 ] HJfiW 1 

1 ) r u^sR^usPy '7-iiWJ;i/WV7* 
u-h:/u*-yv- (^v-m ry-fy-jr* 
?\ *-y^aj ) 3. 9g, *«^i*ttoi»^raitt«jre 
iut*>J7yi/-b (:z~?-#tt*L ru-10 
oj ) 0. u, r^ywhSft^ftiit 

-<>^;U0. 5g, ^Mfe^iUt^ t7-^h> 30 
0. 2 g*5j:yffl«i Itttfty ^U>2 2 g*Sfit? 

[0 06 2] 2 ) C(Dffl^E«J* 76X26X1. 2m 
JB* 6 fc * 2 Ji«»©E»»#*fl* 1/ /c 0 

[0 0 6 3 ] c©ia«»»©ia«i«:*jc»Ttt. # y v 

JB «— *fiM* l> tc . 
[0 06 4] 3 ) ±SBI2t§WK: 7 6 x 2 6 m 

m, J»S 1 0 Mm<DPET7 -f ;l/A»«H»*tt#T" 3 

[0 0 6 5 ] 4 ) CCD*E»JB5*S©«RW*n«:, 

(1SM$:IB6 0^ ^:S2 0 0 0$/mm) 50 
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*©±*W 1 0 c m 6 1 0 0 WCD]SU7Kig^ > 

y(3 6 5 nm, 4 10nm, 4 3 0 n mttiS&C-eft^ 

ntr-^iftfi*wr5) v%MZ2mmi,, ±ib*k 

flfcffiiteKte^ci^ A^a^L/c 0 3 3 0 nm^64-9 

C 5 , t£®*> h <OWfflSKk& 10cmtU3. 0 mW/ 
cm 2 felTOi^^^r^o/c l/^ot, 10^ 
raEia«rbttWC4> 1 8 00mJ/cm l 

[0066] c 5 uTS&ftfc«¥fnt3\ . 

[0 06 7] ^/c, C©8P?#P^Att % ««t**»J 
*u^a-c£>o/c 0 

[0 0 6 8] CUt, ±iBa¥ffite<fc-3TfiS?&#P 
[0 0 6 9] 5liS#j2-2 2 

i) 7y«7'u^'j7^ mm^m&cofmw&m 

[0 0 7 0] 2) -4) mmmi<D2) -4) £ina 

SSUCftCC*P^A£1g2?0*: o 
[0 0 7 1 ] S&&60H2 3 

i ) t y ^u#u *5<t vmm^m&cDmBjw. 

r-O^/.-YJl'^-***^ F0. 0 2 er*aSflPU/c^* 
[0 0 7 2] 2) -4). SB««1©2) -4)- £Bia 

3 o B cT-3 o^imtrattu Ty;u*^u*u-7-*a5« 

3#/c 0 

[0 0 7 3] hbKMl-8 

/c«i^I2 ^c^tJ: Met 

ttcj:*) mmmmwiz mm u it. 

[0 0 7 4] 2) -4) *JkMl<D2) -4) 
©»ff*tf 5 C itc <fc 0 , AlB»ffl«*S*f¥ 
«L/Cntc*n^A«:1t¥Lifc 0 
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2) ru#y*-j , u- i o o o 
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I ) B*6jft4t&X&ttH. rvru^Xj , CH 
(VA= 6 Ow t%) 

8) H#f^rl<>tf ';-!r5#.il4±i!L rx/l7U»9 
XJ . P-33 07 (VA=33vft%) 

9 ) mmitmm * vmtv- y ^> 

10) ffW{fc^ttSS. rNKWfJHGj. if 
U > ^ y 3 £ V l<- b 

II) ff^Wb^ttSS. rNKx*^9Gj . ;+ 
x.? \s> i? V a J $ in) u-h 

12) jPftWffcSSttK. rNKi^fM-4 0 
OJ . >tx?p>^'j3-;l/i/7? l JU-F 

13) SftftMb^ttK. rNKxXf AHDJ , 1. 
6 -^V^itX—frVjtZi? ') Is- b 
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*i4) m<pmvnm. tnkixt-^a-hdj . 

1, 6 — ^y->Zs*-)l>isTt> V U— h 

15) SrWfk^feLSt. rNKiXfMDP-' 

6 j . s^>£xy * y h-;u-^.+-y-T3' y u- h 

16) *Rg;tf**tS^ TBPEFAJ. (9. 9 - fcf 
X (4- (2-r^D-rjUxh+-» 7*-;U) 7;l< 

[0 07 8 3 ttfttfFUKf* 

m&m*m 3 awr 4 tc^-r. 
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